Degranulation of mast cells in the trachea and bronchi of the rat following stimulation of the vagus nerve.
In the trachea and bronchi of the atropinized rat, the proportion of degranulating mast cells (defined as having one or more granules outside the body of the cell in a 10-microns thick section) was increased from 35-40% to 48-55% following electrical stimulation of one or both vagus nerves for 3 min. The increase occurred bilaterally, though it was greater on the stimulated side. The degranulation of mast cells was prevented by transection of the nerve rostral to the nodose ganglion 8-10 days before stimulation. Pre-treatment of rats with capsaicin also prevented the degranulation of mast cells that otherwise would have followed stimulation of the vagus nerve. These observations indicate that tracheo-bronchial mast cells discharge their granules in response to the activity of capsaicin-sensitive axons of neurons whose cell bodies are rostral to the nodose ganglion. These are probably substance P-containing polymodal nociceptive neurons of the jugular ganglion. If similar neurons exist in man, axon reflexes in their intrabronchial branches would be expected to stimulate the release of mast cell-derived agents that cause bronchoconstriction in asthma.